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Abstract
?Ryukakuji Tumulus No. 50 (Sakae-machi, Imba-gun, Chiba-Pref.) is a keyhole-shaped tumulus within the Ryu-
kakuji Tumuli. After Ken Amakasu investigated the Ryukakuji Tumuli in 1964, many research studies have taken 
place at this site. It is vital to research the Sengenyama tumulus, which is the mound of the chief tumulus. In addi-
tion, it is essential to perform a detailed comparison of Ryukakuji Tumuli No. 50 and No. 57, whose shapesare 
similar to the Sengenyama tumulus, as characterized by Amakasu.
?In our research, the shape of Ryukakuji Tumulus No. 50 was analyzed based on accurate terrain information, 
with the goal performing a detailed comparison to the Sengenyama tumulus.To achieve this, we used a digital 3D 
survey and a GPR (Ground Penetrating Radar) survey, from which we acquired objective and accurate terrain 
information. Based on this information, we used GIS (Geographic Information System) to create a highly accurate 
2D and 3D diagram of a restoration of Ryukakuji Tumulus No. 50. GPR is a geophysical survey method intended 
for understanding the position and shape of remains in a non-destructive way. In this survey, we presumed the 
position and structure of the burial facility.
?Based on these results, we reconfirmed the distinguished research conducted by Amakasu who revealed that the 
shape of Ryukakuji Tumulus No. 50 was quite similar to that of the Sengenyama tumulus. Moreover, we pre-
sumed that Ryukakuji Tumulus No. 50 had been planned using basic unit “Bu”. Henceforth, we need to reconfirm 
previous research results. Furthermore, we will research the structure of the Ryukakuji Tumuli through re-mea-
surements and GPR surveys of Ryukakuji Tumuli No. 21, 57, 70 and the Sengenyama tumulus.
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1．調査の経緯と課題（城倉）
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図３　龍角寺50号墳の墳丘トラバース
図２　龍角寺50号墳の区内トラバース
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表１　龍角寺50号墳の基準点成果①
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表１　龍角寺50号墳の基準点成果②
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4．デジタル測量の方法（城倉）
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???????????????????????
??????????50 ???????????
???????????????????????
???????????????????????
???????????????????????
?????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????? XYZ
???????????????????????
???????????????????????
?? RK0??????? RK1 ?????????
?????????? RK0 ? RK1 ???????
223
???????? 50 ?????????????GPR ??
?? 2 ????????????????????
?????RK0 ? RK1 ????????????
????? A ? I ???????????? DS1
? DS6 ??????????? 6 ????????
4?????? A ? F ?????????????
? 3?6 ????????A1?A2?A3??????
???????????????????????
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???????????????????????
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図４　龍角寺50号墳の測量地区割図
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図６　GISを利用した墳丘の分析過程(S=1/800)
図５　測量作業（地区割・測距・カラーピンポール）の様子
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N
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???????????GIS ??????????
??????? Surface ????????????
???????????????????????
??????????????????????
???? PC ?????????????????
???????????????????????
???GIS ??????????????????
?????????????????????
2014???????????????? Surface ?
????????? DEM ?????? Slope ??
???????????????????????
???????????????????????
?????????????? Surface ?????
?????????? 3D ???????????
???????????????????????
?????????????????????TS
???????????????????????
???????????????????????
??????????PC ???????????
???????????? GIS ????????
???????????????????????
????
???????????????????????
?????????? TS ???????????
???????????????????????
???????????????????????
?????????????? 4 ????????
??????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
????????????????????? GIS
???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
????????????????
????????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
??????????????????????
5．GISの解析作業と測量成果（城倉）
???????????????????????
???? 27,452 ???????????????
???TS ??????????????????
???????????????????????
???????????????????????
???????????????????????
????????GIS ? 3D ??????????
???????????????? 77 ???GIS
?????????????? 27,375 ?????
???????????GIS?Geographic Informa-
tion System??????????????????
??????????????????????
2012 ?? Esri ?? ArcGIS ??????????
??????????????????????
ArcGIS ???????????????????
????TS ????????????Excel ??
CSV ???????????ArcMap ??????
???????????????3D Analyst ? TIN
???????TIN ??????????????
DEM?Digital Elevation Model???????DEM
?????? Contour ?????????0.1m?
? ? ? ? 0.05m ? ? ? ? ? ? ? ? ?? ? ??
ArcGIS ???TIN ??????????????
????????????????Cellsize ?
0.05m?0.2m ? 2 ??????????????
?????????? Natural Neighbors ????
????
?????????? 1920m2 ?????? 27,375
?????????????? 1m2 ??? 15 ??
????????????????????10cm
????????????0.05m ????????
????? 5cm ???????????????
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??????????????? Arc ?????
?????????ArcGIS ????? Contour ?
???????????????Slope?????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
????????????????????????
????????????????????
???????????????????????
?????????? 3 ????????????
ArcInfo ????????????? TIN?Con-
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???????????????????????
??GIS ??????????????????
???????????????????????
??????????????????Adobe 
Illustrator ??????????????????
???????????????????????
???????????????????????
????GIS ?????????????????
??????????????? PDF ??????
??????????????????????
Excel ????????????????????
???????????????????????
???? Excel ?????? HP ????????
3 ??????????????????????
???????????????????????
????????? HP ????????????
???????????????????????
???????????????????
??????? GIS ?????????????
??? 6 ???????????????????
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???????????????????????
?????
?50 ?????????57 ??????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
?????????????? 1964 ??????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
??????????????????GPR ??
??????????????????????
???????????????????
???? 2 ??????????????????
???????????????????????
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???????????????????????
???????????????????????
???????????????????????
??????????????? 1985??????
???????????????????????
???????????????????????
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6．GPRの方法（青笹）
?GPR ?????????????Ground Pene-
trating Radar ?????????????????
???????????????????????
???????????????????????
??????????????GPR ??????
??????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
????????????????? 250MHz ?
500MHz ????????????????? 5m
? 3m ???????????????
???????????????????????
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図７　龍角寺50号墳の測量図（10cm Contour）
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図８　龍角寺50号墳の傾斜角解析図（10cm Contour＋20cmメッシュSlope）
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???????????????????????
?????????????????? X ???
Y ???????????????????? TS
???????????????????????
???????????????????????
???????????????????????
0 ??????? X ??? Y ?????????
????????????????? 0?????
2m ?????????????????????
???????????????????????
????????? 50cm ???????????
????????? 2m ????????????
? .0m ????????????? .5m ????
???????????????????????
???????????????????????
??????????????????? 9 ???
???
???????????????????????
???????????????????????
2014 ??????? MALA ?? ProEX ????
???????????????????????
???????????????????????
図10　龍角寺50号墳のGPR調査区
図９　GPR作業の様子
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?????????????????? MALA ?
? X3M ???????????????????
????????????? X3M ???????
???????MALA ?? 250MHz?500MHz ?
???????????????????????
??? R10 ??? 250MHz ???????????
???????????? R1? R10 ??????
????? 10?????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????
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8．50号墳の墳丘復原とその意義（城倉）
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???????????? 6 ???? α ???? 9?
???? 6????? 7 ????????????
??????????????????αa=4.8?
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図11　龍角寺50号墳のGPR成果（Time Slice平面図）
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甘粕　健1964「前方後円墳の性格に関する一考察」『日本考古学の諸問題』河出書房新 P179第３図を改変して作成。
図12　甘粕健による龍角寺古墳群の主要前方後円墳の分析　
図13　龍角寺50号墳の側面観・後面観（上）と標高ヒストグラム（下）　
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図14　龍角寺50号墳と浅間山古墳の比較
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